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I .  INTRODUCTION.
The purpose o f  t h i s  paper i s  to consider the p r i n c i p l e s  
involved in  d ecid in g  xipon the methods and equipment to be used in  
the e r e c t i o n  of a b u i ld in g  o f  t h i s  type.  In order to b e t t e r  i l ­
l u s t r a t e  these p r i n c i p l e s  they w i l l  be a pplied  to a part icxi lar  
b u i ld in g .  In g e n e ra l ,  the method and equipment to be used i s  that 
whereby the work can be most economically  done w ith in  the s p e c i f i e d  
t im e.
I I .  DESCRIPTION AND LOCATION OR BUILDING.
The b u i ld in g  to  be ere c te d  i s  the t e n - s t o r y  r e i n f o r c e d -  
concrete f a c t o r y  b u i ld in g  of  the Loose—Wiles B i s c u i t  Company, near 
the Pennsylvania R ai lroad  Company's t ra c k s  at  the end o f  the Queens- 
boro br idge in Long Is la n d  C i t y ,  New York. The b u i ld in g  i s  430 
f e e t  long by 200 f e e t  wide. I t  i s  on a recent f i l l  o f  earth  and 
sand 17 f e e t  deep extending to mean lo w -t id e  l e v e l .  Below th is  i s  
a la y e r  o f  mud and sand extending to bed-rock.  The minimum t h i c k ­
ness o f  t h i s  la y e r  i s  32 f e e t ,  making a minimxxm depth of 49 f e e t  
from the surface  to bed rock.
The b u i ld in g  i s  supported on columns r e s t i n g  on concrete  
p ie r s  and f o o t in g s .  The f o o t in g s  cover approximately 80 o f  the
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e n t ir e  area o f  the s i t e ,  and are supported on foundation p i l e s  
p r o je c t in g  one fo o t  into the concrete f o o t i n g s ,  or to mean low- 
t id e  l e v e l .  The fo o t in g s  are f i v e  to s i x  f e e t  t h i c k ,  h e a v i l y  r e ­
in fo rc e d  with two c r o s s - l a y e r s  o f  deformed bars,. On account of  
the la rg e  amount of  room th at  would he req u ired  for concrete c o l ­
umns, the i n t e r i o r  columns to the seventh f l o o r  are made o f  
s t r u c t u r a l  s t e e l  and enclosed in  concrete.  The remaining le n g th  
o f  these columns' i s  r e in fo r c e d  concrete .  The e x t e r i o r  columns, 
which are s u b s t a n t i a l l y  w a l l - p i e r s ,  are made of r e in fo r c e d  co n c re te ,  
and are re c ta n g u la r  in  c r o s s - s e c t i o n .  The maximum c r o s s - s e c t i o n  
i s  6 f e e t  x 2 . 5  f e e t .
E nglish  ovens, two s t o r i e s  h igh ,  occupy a l a r g e  part  o f  
the seventh f l o o r  and extend through the e ighth  f l o o r . These ovens 
are b u i l t  o f  b r i c k  o f  which more than 1,000,000 were used for t h e ir  
c o n s tru c t io n .
The side w a l ls  are supported d i r e c t l y  on s t e e l  g i r d e r s  
r i v e t e d  to the columns and enclosed in  s o l i d  masses of con crete .
A l l  other f l o o r s  and the r o o f  are r e in f o r c e d  concrete 
s la b s  supported on beams and g i r d e r s .  The g i r d e r s  are supported 
by brackets  on the i n t e r i o r  s t e e l  columns. The f lo o r  l i v e - l o a d s  
vary  from 150 pounds to 3000 pounds per square f o o t .  There are 
s i x  e le v a t o r  and s t a i r  s h a f t s  through the e n t ir e  ten s t o r i e s .
The s t a i r  s h a f ts  are provided w ith  sm oke-vestibules  with concrete 
w a l l s .
The panels between the e x t e r i o r  columns or w al l  p ie r s
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have la rg e  s tee l- fra m ed  windows. The spaces around these win­
dows are f i l l e d  in  with b r i c k  masonry. The front w a l l s  are faced 
with white g lazed  t i l e .  The side and re a r  w a l ls  are of b r ic k .
Some o f  the q u a n t i t ie s  involved in  the c o n stru c t io n  
o f  the b u i ld in g  are as fo l lo w s :
Reinforced concrete  
R ein forc ing  bars 
S tru c tu ra l  s t e e l  
Cement
3 5 .0 0 0  cubic yards 
2 ,5 0 0  tons
4 , 0 0 0  tons
8 0 .0 0 0  b a r r e l s
There i s  a bulkhead 1000  f e e t  from the s i t e  at  which 
a la r g e  p art  of the m a te r ia l  may be d e l iv e r e d .  The Pennsylvania 
R ai lroad  Company's t r a c k s  a l s o  maybe u t i l i z e d  for d e l i v e r i n g  
m a te r ia l  to the grounds. The excavation  m a te r ia l  from the found­
a t io n  and other waste m a te r ia l  may be loaded onto scows at  the 
bulkhead.
I I I .  EXCAVATION.
The f i r s t  question to be considered is  that  of the ex­
ca va t io n  fo r  the foundation. The f o o t in g s  extend to 1 fo o t  be- 
low mean low -t id e  l e v e l  or an average depth of 18 f e e t  below the 
gro u n d -le ve l .  The amount of excavat io n  i s  (430  x 200 x  1 8 ) * 27 = 
5 7 ,5 0 0  cubic yards.  This amount of earth can not be wasted near 
the s i t e ;  and as i t  i s  o n ly  1000 f e e t  to the bulkhead, i t  w i l l  
be hauled to the bulkhead, loaded onto scows, taken away to sea ,  
and dumped.
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The amount of m a te r ia l  i s  too la rg e  to he handled by hand, 
and the haul i s  too great  for scrapers to be used economically .
The questions to be determined are ( 1 ) whether i t  s h a l l  be dug by 
steam shovel or by orange-peel buckets operated by locomotive cranes 
and (2) whether i t  s h a l l  be hauled by teams, in  dump-wagons or by 
c o n t r a c t o r s '  dinkeys in  dump-cars. The choice between these 
methods w i l l  depend upon t h e ir  r e l a t i v e  cost  and convenience. The 
s e v e r a l  combinations ’w i l l  be d iscussed s e p a r a t e ly  in  the succeeding 
pages.
COST 0? DIGGING BY STEAM SHOVEL WHEN HAULING BY DUMP-WAGONS.
When hauling  in  dump-wagons i t  i s  not d e s ira b le  to use 
a steam shovel of  more than 1 1/2 cubic yards c a p a c i t y .  In these 
computations a 55 - to n  steam-shovel with a 1 1/2 cubic yard dipper 
v . i l l  be useu. I t s  cost  w i l l  be about $7200  and i t s  maximum working 
r a t e  i s  180  cubic yards per hour. Assume that the shovel w i l l  ac­
t u a l l y  be in  operation only h a l f  the time, i t s  average c a p a c i t y  w i l l  
be 900 cubic yards per 1 0 -hour day.
By adaptation of  the ta b le  of c o s ts  of operating a steam 
shovel given in  G i l l e t t e ' s  "Handbook o f  Cost-Data", pages 1 3 4 - 1 3 9 , 
we f in d  the charges per day aga in st  the steam shovel to be as 
f o l l o w s :
Crew Cost per day.
1 Engineman 
1 Craneman 
1 .Fireman 
6 Pitmen 
Total [ for Crew 
Goal 1 1/4 tons 
O il  and Waste
© $5 .0 0  
® 4 .0 0
© 3 . 0 0
@ 2 .5 0
@ 4 . 0 0
$5 .0 0
4 . 0 0
3 . 0 0
1 5 .0 0
2 7 .0 0
5 . 0 0
1 . 0 0
In te r e s t  and D epreciation on $7200  (sh o ve l)  at
l£<foper year r 100 days per season $8 . 6 0
Repairs ,  yjc per month o f  22 days on $72 00 1 0 .0 0
Housing shovel  at  $200  per year 2 . 0 0
Total  charge $ 5 3 .oO
In a d d it io n  to the above charge there  should be added 
the cost  o f  moving the shovel to and from the job .  It  w i l l  be 
s u f f i c i e n t l y  a c c u ra te  to assume t h i s  to be $1 0 0 . As the tra ck  
required for  the steam shovel w i l l  be used l a t e r  in the e re c t io n ,  
the only charge which should be made fo r  the trade  i s  fo r  hand­
l in g  i t .  This i s  provided fo r  in the item fo r  the s ix  pitmen.
C0ST OP WAGON HAULING.
In G i l l e t t e '3 "Earthwork and I t s  Cost'J page )+0 , i t  i s  
s tated  that  a team hauling a heavy load in one d i r e c t i o n  and r e ­
turning empty w i l l  make an average speed of  220  f e e t  per minute. 
With t h i s  statement as a wording b a s is  and the 1000  foot haul 
g iv e n ^ it  i 3 found that one team using a i|- cubic yard dump wagon 
w i l l  haul  about 100 cubic yards per ten-hour day. The average 
c a p a c i ty  of  the shovel i s  900  cubic yards per ten-hour day, with 
a maximum running c a p a c i t y  o f  1800  cubic yards per ten-hour day. 
Sighteen teams would have to be provided to haul  away the earth  at 
t h i s  maximum r a t e .  It w i l l  be cheaper, however, to provide only  
about twelve  teams and a l lo w  the ,steam shovel to work at l e s s  than 
i t 3 maximum r a t e  while running. The shovel w i l l  then have an av-/V
erage c a p a c i ty  o f  72 0 cubic yards per ten-hour day.
When hauling by teams, the scow w i l l  be brought along s ide  
the bulkhead and by throwing a l i g h t  platform bridge  from the bulk­
head to the scow a t  each end, the teams may be driven onto the scow
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at one end, along the scow to the required  point,  the wagons dump­
ed, and the teams driven o f f  at the other end, thus making a com­
p l e t e  c i r c u i t  without turning around and with Put l i t t l e  or no lo s s  
o f  time in dumping.
With the foregoing as a o a s i s ,  the cost of wagon hauling 
i s  estimated as fo l lo w s;
Item " Cost per day.
12 teams © $0.50 #78.00
2 dumpmen on scow @ 2 . 5 0  5.00
in t e r e s t  and d e p re c ia t io n  on 12 dump wagons 
© #125 each, 20$ per ^ e a r , 100 days per season 3.00 
Repairs  on 12 wagons, 2$ per month of  22 days 1.4-0 
Total  ( 72 0 yds. © #0 . 1 2 1 ) = 387740
In a d d it io n  to t h i s  a charge o f  f i o  per wagon should he 
added for  t ra n s p o rta t io n .
COST OP JOB BY ABOVE METHOD.
The steam shovel works on the lower l e v e l ,  th e re fo r e  an 
in c l in e d  roadway to the p i t  w i l l  have to be excavated.  This w i l l  
re q u ire  the excavation  o f  about 3300 cubic  yards a d d i t io n a l  mat­
e r i a l .  This w i l l  he dumped near tne  s i t e  and used to r e f i l l  the 
roadway. The t o t a l  amount o f  m a te r ia l  to be handled w i l l  be 57,300 
cubic yards plus 2 x 3,500 cubic yards = 04,300 cubic yard s .  The 
cost o f  digging i s  #5 3 . 6 0  -r 720 = #0.074 per cubic yard.  The f i n a l  
est im ate  of the cost  by t h i s  method i s  as fo l lo w s :
It em Amount.
84.300 cu .yd s .  steam shovel work © $0. O79 = #4,738
Transportation on shovel 100
6 4 . 3 0 0  c u .y d s .  of  wagon-haul ( 1 0 0 0 ' )@ #0 .1 2 1  7 , 7 8 0
Transportation on wagons *120
Total  fo r  6 4 ,3 0 0  cu. yds.  = $1 2 , 758”
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As the  above o u t f i t  i s  a complete u n it  in i t s e l f ,  very  
l i t t l e  i l  any saving could be a f f e c t e d  by using two or more steam 
shovels  instead of  one.
GOST OF DIGGING BY STEAM SHOVEL WHEN HAULING IN BUMP-GARS.
’Wien hauling  by dump-cars the c a p a c i ty  o f  the steam
shovel dipper may be 2 cubic yards.  In the previous  estimate i t
was assumed that  the shovel a c t u a l l y  worked but n a i f  o f  the time,
with the la rg e r  dipper the shovel would not be in operation quite
h a l f  of the time. Assuming that the same amount o f  m a te r ia l  i s
excavated per move, i t  i s  found by proportion that  the c a p a c i ty
of the steam shovel equipped with the two-yard bucket is 1,030
cubic yards per ten-hour day. The operating cost per day w i l l  be
as before
very  n e a r ly  the same so the p r ic e  per cubic yard becomes
$53-60 -5- 1, 030 = $0,052.
GOST OF HAULING BY BUMP-GARS.
The cost o f  hauling by dinkeys and dump cars depends 
more upon the output of the shovel than upon the d is ta n ce  hauled, 
because the c a p a c i t y  of  the hauling o u t f i t ,  e s p e c i a l l y  on a short 
h a u l , i 3 v e r y  much g r e a te r  than that of the excavating  o u t f i t .
The t r a c k  to be used for  the d i r t  t r a i n  w i l l  be used for  hauling 
m a te r ia ls  to the b u i ld in g  during con stru ct io n  so only about h a l f  
o f  the cost o f  la y in g  and maintaining the tra c k  should be charged 
to exca va t io n .  The cost o f  operating a ■ d i r t  t r a i n  c o n s is t in g  of  
11" x 1 6 " c o n t r a c t o r s '  dinkeys with 3-yard dump ca rs ,  based on 
the t a b l e  of  cost3 given in G i l l e t t e ' s ,  
page 139, i s  as fo l lo w s:
"Bindbook of Gost Bata",
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ori-w Cost per day
2 Enginemen on 2 dinkeys © $4. 00 =
2 trainmen @ 2 . 5 0  -
6 dumpinen @ 2 . 5 0  =
Total fo r  Crew =
Coal for  two dinkeys O.o ton © 4 . 0 0  
Oil  and waste
I n t e r e s t  and d e p re c ia t io n  on #8000  (2 engines 
2 4 cars)  © i 4')o -r 100 days per season 
Repairs  l | ^  per month, o f  22 days on #8000
Total charge op t r a i n  ( 1O30 yds.© #0 . 0 4 7 )=~W. 05 
Transportation on engines and cars  #100.
A dumping t r e s t l e  with an in c l in e d  platform to the scows 
and an approach on about yp grade w i l l  have to be b u i l t  fo r  dump­
ing the earth onto the scows. This w i l l  cost  about #750.
COST FOR JOB BY ABOVE W TITU0 .
#8.00
3.00 
1 3 .00
28 . UO 
2 . 4 0
1.00
11.2 0
The c o s t  o f  the job by the above method is  as fo l lo w s :
Item .amount
04.300 cu.yds.steam  shovel work & #0.032 
Transportation on shovel
64.300 c u . y d s . hauled 1,000 f t .  by cars 
© #0 .0 4 7
Transportation on engines ana cars  
Track
Dumping t r e s t l e
Total  f o r  64,300 cu. yds.  =
#3 , 3 ^+
1 0 0
3 , 022 
1 0 0  
1 0 0
a__ I 50_
17731  u
COST OF DIGGING BY ORnRGE’-PEEL DREDGE WHEN HaULIRG BY DUMP GanS.
It  i s  nox n e ce ssa ry  to consider hauling by wagons in 
t h i s  case as ix has a lre a d y  been shown to be much more expensive 
than hauling in dump c a rs .  The c a p a c ity  of  a l  cubic yard orange 
peel dredge-bucket operated by a 13 ton locomotive crane i s  oOO 
cubic .yards per 10-hour day, according to G i l l e t t e ' s  "Earthwork 
and I t s  Cost" ,  page 95. The cranes cost # 0 ,000 each and the 
buckets cost #1 ,0 0 0  each. 'Two such excavating o u t f i t s  w i l l  be
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used on t h i s  job .  As t h i s  machine worlcs from the o r i g i n a l  ground 
l e v e l ,  no in c l in e d  approach w i l l  be required so the amount to be 
excavated w i l l  be 57,300 cubic yards.
The cost of  operating the two machines w i l l  be about as
f o l l o w s :
Crew Cost per day.
2 Enginemen @ #5-00  # 1 0 . Ou
2 Firemen @ 3.00 o.uo
0 la b o re rs  @ 2 . 50 15.00
Total  fo r  crew ’ 41 .00
I n t e r e s t  and d e p re c ia t io n  on #14 ,000  at
12$, 100  days per season I0.3O
Repairs ,  2$ per month of  22 days on #1 4 , 0 0 0  12.70
Total charge ( 1 , 2 0 0  yds.® O.G59) = 7 0 .50
As the locomotive cranes w i l l  be used for  other work in
the e re c t io n  o f  the bu i ld in g  #100 w i l l  be a s u f f i c i e n t  charge
fo r  t r a n s p o r t a t io n .
COST OF HAULING BY LUMP CARS.
Three engines and 30 cars  w i l l  be required;  one engine 
and 12 cars  at each machine and one engine and 12 cars dumping. 
The cost  w i l l  be about as fo l lo w s ;
Crew Coot per day.
#12.00
7 • 5 0 
1 5 . 0 0
@ #4.00 
@ 2.5O
@ 2.5O
3 4 . 50 
4 . 0 0
1 .50
3 Enginemen 
3 Trainmen 
6 Dumpmen
Total fo r  Crew
Coal fo r  th ree  dinKeys, l  ton @ #4 . 0 0  
Oil  and waste
I n t e r e s t  and d e p re c ia t io n ,  14$ on #12,000
(3 engines and 30 c a rs )  100' days per season l o . g o  
Repairs  l|-$  per month o f  22 days on #1 2 , 0 0 0
Total charge on t r a i n  ( 1 , 2 0 0  yds.® G.04o) 53 . 0 0
Charges to be added to the job are  the same as fo r  the
steam shovel except t ra n s p o rta t io n  which i s  #150.
/ v g a se  /
J3 t>t£o/TT V/& w  Ora/rye -fk e  /
Z / fv / e  2
O/a/rye -P e e /  B a c A e ts  0/?ef-a ./,on
COST FOR JOB BY ABOVE METHOD.
Item Amount
5 7 , 300 cu. yds.  digging $0,059 ss #3 , 3 8 1
Transportation on Orange-peels 150
57,300 c u .y d s .  hauled 1,000 f e e t  by dump 
cars  ©10. 046 2 , 63s
Dumping t r e s t l e 750
Transportation 150
Track ' 100
Total  fo r  57,300 cu. yds. 7 , 019
EQUIPMENT ADOPTED.
The above f ig u r e s  show that  there i s  very  l i t t l e  d i f f e r ­
ence between the cost of  excavating with a steam shovel and with 
two orange-peel  dredges hauling ,  in e i t h e r  case,  by dump c a rs .
The cost  o f  doing the work might be reduced a l i t t l e  by using two 
steam shovels  instead of one, but they  could not be used for  any­
thing except the e xcavat io n .  The locomotive cranes operating  the 
orange-peel  dredges are a v e ry  convenient s i z e  and can be used fo r  
s e v e ra l  purposes a f t e r  the excavation i s  completed, e . g .  Unloading 
s te e l-w o r k ,  operating  a clam s h e l l  for  unloading sand and g r a v e l ,  
e tc .  Considering these advantages i t  probably would be b e t t e r  to 
use the orange-peel  dredges.
METHOD OF WORKING.
The excavating w i l l  be commenced as soon as the f r o s t  i s  
out of the ground. Begin in the middle of  one end and work back­
ward and toward the s id e s .  The d r iv in g  of  the sheeting should be 
begun at  the same time as the excavation and c a rr ie d  on so th at  by 
the time the excavation i s  c lo s e  enough to the s id e s  to require
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the sheeting i t  w i l l  a l l  be in p l a c e ,  Excavate to grade as c lo se  
to the sheeting as i s  p r a c t i c a b l e  without pu tt ing  in the b ra c in g .  
This w i l l  leave  a bank of  earth  next the sheeting a l l  around the 
p i t .  As only 8Qfo o f  the bottom o f  the p i t  i s  covered by f o o t in g s ,  
t h is  bank may be taken out by shovels  and wheelbarrows and put into  
the spaces between the f o o t in g s  a f t e r  they are  poured, in t h i s  
way i t  w i l l  not be n ecessary  to operate the orange-peel  dredge be­
tween the braces.
IV. SHEET PILING.
I t  w i l l  be assumed that  the sheeting p r o je c t s  f a r  enough 
below the l e v e l  of  the excavat ion  to  req u ire  no bracing at  the 
bottom and that i t  w i l l  be l e f t  four f e e t  above the n a tu ra l  ground 
l e v e l  to al low  for the con stru c t io n  of the concrete  w all  without 
removing the  top b ra c in g .  A brace w i l l  be put in at the top and 
one 9 f e e t  above the bottom, or h a l f  way to the top of  the n atu ra l  
ground. Assuming that the m a te r ia ls  stored along the edge o f  the 
excavation  w i l l  equal four f e e t  o f  surcharge and that the ground 
pressure is  equivalent  to th a t  o f  a l i q u i d  weighing 25 pounds per 
cubic fo o t ,  the maximum bending moment i s  0,100 pound f e e t  per 
foot o f  length.  It i s  a l s o  assumed that  the sheeting a c t s  as i f  
i t  were hinged at  the point o f  a p p l ic a t io n  of  the middle brace.  
Assuming a f i b r e  s t r e s s  o f  1 , 0 0 0  pounds per square inch fo r  tim­
ber,  a 6" wood sheeting  i s  req u ired .  For steel,  sheeting ,  assuming 
a f i b r e  s t r e s s  o f  16,000 pounds per square inch the s e c t io n -  
modulus required i s  .3 8 per l i n e a l  inch.  The l i g h t e s t  sect ion  
having t h i s  section-modulus i s  the Lackawanna l^Tx 3/s"arched web
sheet p i l i n g  which has a section-modulus of .5)13 per l i n e a l  inch, 
and weighs 35 pounds per square foot  o f  su r fa c e .
According to the assumptions made, the sheeting w i n  
have to be 25 f e e t  long. The amount o f  surface  i s  25 x the per­
imeter oi the b u i ld in g  excavation,  1 , 2 6 0  f e e t ,  or 31,500 square 
f e e t .  For wood sheeting the number o f  board f e e t  required i s  
3 1 ,3 0 0  x 6 = 189 M f e e t  b 7 M. At #25 per M t h i s  w i l l  cost  $4,725. 
In G i l l e t t e ' s  "Handbook o f  Cost Data" page 17 4 1 , a cost  of  6.8 
cents per square foot  is  g iven  fo r  d r iv in g  s t e e l  sheathing with a 
steam p i l e - d r i v e r ,  labor a t  #2 . 0 0 .per day. At $2.50 per day th is  
would be about 8.2 cents per square f o o t .  On page 174c the s t a t e ­
ment i s  given that  s t e e l  sheet ing  averages 25$ l e s s  fo r  d riv in g  
than wood—s h e e t i n g . . From these two statements the cost of d riv in g  
the wood sheeting  i s  1O.9 cents  per square f o o t .  The cost  of  
d r iv in g  wood sheeting  fo r  t h i s  job would be 31,500 x 10.9 = 13,1+34; 
making a t o t a l  cost o f  #8,159 fo r  wood sheeting in p la c e .
The average cost  o f  s t e e l  s h e e t - p i l in g  d e l iv e r e d  on the 
s i t e  i s  2 cents per pound or 70 cents  per square foot fo r  the 
sheeting required .  The cost i s  31,500 x  .70 = #22,050. As the 
s t e e l  sheeting can be used over s e v e r a l  times, and i t s  va lue  as 
scrap i s  about one third  of  the cost new, the sa lvage  runs v e r y  
high. Assuming a salvage of  which is  c o n s e rv a t iv e ,  the amount
chargeable to the job for  the sheeting i s  #3,310. The cost  of  
d r iv in g  at 8.2 cents  per square foo t  as given above i s  #2,583.
The s t e e l  s h e e t - p i l i n g  w i l l ,  of course, have to be pulled,  
s tra igh te n e d ,  cleaned, and repainted  before i t  can be used again.  
G i l l e t t e ' s  "Handbook of  Cost Data" page 1731 g i v e s  an instance
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o f  doing t h i s  on a small job a t  4 cents per square f o o t ,  a s  t h is  
sheeting w i l l  be almost e n t i r e l y  dug out on one side and as i t  i s  
q u ite  a large  job,  the above p r ic e  i s  probably ample. The cost  of  
p u l l in g  at  t h is  r a t e  i s ;  31,500 x $ 0. 0 4 - $1 , 2 6 0 ; making a t o t a l  cost 
for s t e e l  s h e e t - p i l in g  of 1 7 ,1 5 3 .
The c o s t ,  as computed, fo r  wood sheeting does not include 
anything for sawing o f f  below the g r o u n d -le v e l ,  and i t  i s  even l i k e ­
l y  that p u l l in g  the s h e e t - p i l i n g  would be requ ired ,  so that  the ad­
vantage in favor of the use o f  s t e e l  s h e e t - p i l i n g  i s  probably 
g r e a te r  than the above f i g u r e s  would in d ic a t e .  I f  the con tractor  
doing the work has any p la c e  to use t h i s  amount o f  s h e e t - p i l in g  
again or can s e l l  i t ,  the li+"x 3/g" arched web s t e e l  s h e e t - p i l in g  
as shown in f i g u r e  3 should be used on t h i s  job.
BRACING THE SHEETING.
The wood and s t e e l  s h e e t - p i l i n g  have been designed fo r  
the same number and lo c a t io n  o f  braces  so the cost of  the bracing 
w i l l  be the same in e i th e r  case .  With the th ru s t  as computed from 
the assumptions used in designing the sheeting ,  and with a iO»x 12" 
wale at  the middle brace as shown in Plate  I, the required  spacing 
of  the shores i s  8 f e e t .  With t h i s  spacing of  shores i t  i s  found 
that a 6» x  g" timber i s  required  fo r  the upper wale.
The lower shore (about 15 f e e t  long) must c a rry  a load 
of 1+5,000 pounds. Prom the t a b l e  o f  s tren gth  o f  wood-columns, in 
the Cambria Handbook, i t  i s  found that  for  a f a c t o r  of  s a f e t y  of  
t h r e e , an 8 " x  8" timber i s  re q u ire d .  The upper brace i s  about 
30 f e e t  long but the th rust  i s  so small th at  i t  need be designed 
only fo r  s t i f f n e s s .  It w i l l  be braced in three p laces  as shown
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in  P late  I .  With a l im i t in g  value  o f  30. for  the f a c t o r  -L. a
d
4" x 12" timber must be used.
With the bracing,  or shares, spaced g f e e t  center to cen­
t e r ,  as designed, 16O bents of  the bracing shown in Plate  I w i l l  
be re q u ire d .  The amount o f  timber per bent i s  about 300 f e e t  B.M. 
or, 4g , C 00 f e e t  B. M. fo r  the loO ben ts .  The wales w i l l  req uire  
1,260 l i n e a r  f e e t  o f  10" ^ 12« and 1,260 l in e a r  f e e t  o f  6" x g» 
timbers or 1 7 , 61+0 f e e t  B. M. The t o t a l  amount o f  timber required  
for the bracing i s  65,040 f e e t  B. M. Assuming a f i r s t  cost  of  
I25 per M, with 5 Of, sa lvage ,  and a cost  o f  f i o  per M fo r  framing 
and ta x in g  down, the bracing  w i l l  cost #1,477.
V. FOUNDATION PILES.
The fo o t in g s  cover about 8 Of, o f  the area of  the  s i t e  
and a re  supported on bearing p i l e s  a t  an average o f  2 .5  f e e t  
center  to ce n te r .  The number of  p i l e s  required  i s  430 x 200  x .go 
e 6.25 or about 1 1 , 0 0 0 . Assuming an average length o f  20 f e e t  
for  th ese  p i l e s ,  the amount o f  p i l i n g  required i s  220,000 l i n e a l  
f e e t .
VI. pile driving machinery.
The Choosing o f  a p i l e - d r i v i n g  o u t f i t  does not depend 
so much upon the speed with which the hammer w i n  d r ive  the p i l e ,  
as upon the portion o f  the time the hammer can be a c t u a l l y  d r iv in g .  
The g r e a t  quan tity  of  p i l i n g  to be driven maxes t h is  a matter of  
con sid erab le  importance, f o r  i f  t h is  part of the worX i s  not 
completed promptly, i t  may s e r i o u s l y  delay  the e re c t io n  o f  the 
b u i ld in g .
No. 1 TURNTABLE
P O R  S W IV E L  P I L E  D R IV E R  L A T E S T  F O R M  R A IL  C IR C L E
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I f  a drop hammer operated by a h o is t in g  engine i s  used, 
the hammer must stand i d l e  a f t e r  a p i l e  has been driven,  w hile  the 
next p i l e  i s  being put into p o s i t i o n  for  d r iv in g .  With a steam 
the h o is t in g  engine i 3 not used f o r  d r iv in g ,  so the 
next p i l e  may be brought from the supply and placed in a v e r t i c a l  
p o s i t i o n  beside the leads w hile  the hammer i s  d r iv in g  the p i l e  a i  
ready in p la c e .  When t h i s  f i r s t  p i l e  i s  driven,  a l l  th at  remains 
to be done i s  to s h i f t  the d r iv e r  to the new p o s i t i o n  and p lace  the 
p i l e  between the leads.  This fe a tu r e  o f  the operation o f  a steam 
pile-hammer a f l e c t s  a con sid erab le  saving in time over the drop- 
hammer .
Ihe Warrington Ho. 2 steam p i l e —hammer, with moving p a rts  
weighing 1,800 pounds, i s  the commercial s i z e  best su ited  fo r  d riv  
ing the 1 4 " x 3/8" arched-web s t e e l  s h e e t - p i l i n g ,  as  the same 
hammer can be used fo r  d r iv in g  the foundation p i l e s ,  only one ham­
mer w i l l  have to be provided with  each machine. The hammers w i l l  
have to be equipped with two d r iv in g - c a p s ,  one fo r  the s t e e l  sheet 
p i l i n g ,  and one f o r  the f o u n d a t io n - p i le s .
With the ordinary  c o n t r a c t o r ' s  p i l e - d r i v e r ,  con siderable  
time i s  l o s t  while s h i f t i n g  the d r iv e r .  With-a s w iv e l l in g  p i l e -  
d r iv e r  on a tu rn ta b le ,  as shown in f i g u r e  4 , the only movement 
required  for  s h i f t i n g  to the next p i l e  i s  a backward or forward 
movement on the r o l l e r s  and a turning movement on the t u rn ta b le .
With t h i s  d r iv e r ,  the p i l i n g  in a s t r i p  about 25 f e e t  wide can be 
driven without s h i f t i n g  the machine sideways. This sideways move­
ment o f  the d r iv e r  can be done v e ry  e a s i l y ,  because the c r o s 3 - s i i i s
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H ush with  the s i d e - s i l l s  so i t  w i l l  not be n ecessary  to block  
the machine up and put in a u x i l i a r y  c r o s s —s i l l s  fo r  the r o l l e r s  to 
work on.
The p i l i n g  w i l l  he unloaded from scows at  the bulkhead, 
onto i n d u s t r i a l  ca rs ,  taken to the s i t e ,  and dumped on skids  into 
the p i t ,  as near to the d r iv e r  as p o s s ib le .  The d is ta n ce  of  p n _
V
ing from the d r iv e r  need never be more than one hundred f e e t .
The s w iv e l l in g  p i l e - d r i v e r  on tu rn ta b le ,  as shown in 
i i g u r e  M-, with no. 2 Warrington steam p i l e —hammer w i l l  be used. 
There should be enough of  these  machines to d r iv e  the foundation 
p i l e s  and the sheeting in very  l i t t l e  more time than i s  required 
l o r  the e xcavat io n .  As soon as the excavation i s  begun, or a 
l i t t l e  b e !ore ,  d r iv in g  the sheeting should be commenced. As soon 
as the sheeting i s  driven,  the p i l e - d r i v e r s  should be moved to the 
part of  the p i t  which has been excavated to grade, and d r iv in g  the 
foundation p i l i n g  begun. The motion of  the machine, when s h i f t i n g  
p o s i t i o n ,  should be irom the p i l e s  a l re a d y  driven,  so they w i l l  not 
have to be sawed o f f  b e fo re  the machine i s  moved. When the p i l e -  
d r iv in g  i s  completed the h o i s t i n g —engines on the d r iv e rs  w i l l  be 
used fo r  operating d e r r i c k s .
VII.  POURING FOOTINGS AND PEDESTALS.
As soon as any con sid erab le  portion o f  the foundation 
p i l e s  has been driven,  work should be commenced on the concrete  
fo o t in g s  and p e d e sta ls  which support the i n t e r i o r  s t e e l  columns.
The fo o t in g s  and p e d e sta ls  are of re c ta n g u la r  c r o s s - s e c t i o n ,  so 
the forms may be made in panels,  in the same manner as for  tne
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IX. ERECTING THE STEEL WORK.
The d e r r i c k s  used fo r  e re c t in g  the s t e e l  can not s i t  
d i r e c t l y  upon the s t e e l  as i s  o r d i n a r i l y  done, because there  are 
no beams or g i r d e r s  except in the seventh f l o o r .  The columns are 
in t h r e e - s t o r y  lengths  except the f i r s t  length which i s  only one 
s to r y .  By bu i ld in g  6 p latform s at  the l e v e l  o f  the fou rth  f l o o r ,  
and working 75 foo t  mast and boom d e r r ic k s  from th e se ,  a l l  the 
s t e e l  below t h i s  l e v e l  can be e re c te d .  These platforms are located  
as shown in Plate  II  ( the dotted c i r c l e s  in d ic a te  the reach of  the 
d e r r i c k s ) ,  and are supported on timber t r u s s e s ,  r e s t in g  on top of  
the columns. The t r u s s e s  running the long way o f  the tower are 
6 f e e t  deep with 10" x 1 2 " timber chords.  The timbers used fo r  
the lower wales on the sheeting can be used fo r  bu i ld in g  these  
t r u s s e s .  About 1 ,0 0 0  f e e t  B. M. i s  required f o r  each t r u s s .
Twelve t ru s s e s  w i l l  be required  fo r  the s i x  towers.  Ordinary k in g­
post t r u s s e s  of  the same depth may be used fo r  the cross beams of  
these p latform s.
Two 15-ton s t e e l  guy d e r r i c k s  with 90 foot  mast and 75 
foot booms, as shown in f i g u r e  5, w i l l  be used fo r  e re c t in g  the 
s t e e l .  E i r s t  e re c t  the four columns, on which the working platform 
shown in Plate II i s  to be b u i l t ,  from the ground. Brace them with 
h o r i z o n t a l  timber s t r u t s  and diagonal  w ire-rope  braces,  then e re c t  
the platform on the columns. With the mast as a g in - p o le ,  set  the 
boom on the platform , then with the boom as a g in - p o le  s e t  the mast 
in i t s  proper p o s i t io n  on the p latform . The boom w i l l  then be 
connected to the mast and the d e rr ic k  w i l l  be ready for operation .
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When the s t e e l  w ith in  the wording radius  of t h i s  platform has been 
erected ,  lower the derricic by the r e v e r s e  of  the process described 
above. This process w i l l  be repeated fo r  four of the s i x  towers.
When a l l  the s t e e l  below the fourth f l o o r  i s  in p la ce ,  
°rect  a tower c o n s is t in g  o f  the columns, beams and g i r d e r s  to the 
seventh f l o o r ,  between the two platform s,  on which the d e r r ic k s  
remain. Raise the d e r r ic k s  to the l e v e l  of the seventh f l o o r ,  by 
the process described in the preceding paragraph. The remainder 
o f  the s t e e l  may then be erected  by the d e r r ic k s ,  s i t t i n g  on the 
s t e e l  g i r d e r s ,  in the ordinary  manner.
X. CONCRETE MIXING AND DISTRIBUTING PLANTS.
Two mixing p la n ts ,  one lo c a te d  at the center of  each 
side o f  the b u i ld in g ,  as 3hown in Plate  I I ,  w i l l  be used, m e re  
are ten f l o o r s  and the ro o f  of the b u i ld in g ,  in which there  are 
35,000 cubic yards of  concrete ,  or about 3,000 cubic yards per 
f l o o r ,  me c a p a c i t y  of  these mixing p lan ts  should be such that  
by continuous pouring,  the p a rt  of one f lo o r  on which the pouring 
was begun w i l l  be set  hard enough to support the forms fo r  the 
next f l o o r ,  by the  time the f i r s t  i s  f in is h e d .  Plants of such 
c a p a c i ty  can be run at  f u l l - c a p a c i t y  a l l  the time, in good weather,  
concrete  w i l l  set  so that the forms may be removed in f i v e  or s i x  
days, at  which time i t  w i l l  be hard enough to begin e re c t in g  forms 
on i t  fo r  the next f l o o r .  The gangs e re c t in g  forms and p la c in g  
s t e e l  should be two or three  days ahead of  the  concreting gang in 
order th at  a delay  in t h e i r  work would not stop c o n c re t in g ,  m i s  
g ive s  about 8 days in which to pour a f l o o r .  One plant w i l l  have
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to fu r n is h  only h a l f  the concrete  fo r  each f l o o r ,  th e re fo r e  i t s  
c a p a c i t y  should he 190 cubic yards per day. This w i l l  req u ire  a 
1 cubic yard mixer with a 12 or 15 horsepower engine to operate i t .
The plant should be so arranged as to avoid a l l  moving 
of m a t e r ia ls  by hand, i f  t h i s  can be done at  a reasonable  c o s t .
The 3and and g r a v e l  w i l l  be  ^ d e l iv e re d  to the bulkhead on scow3, 
loaded onto dump-cars with a c la m -sh e l l  bucket, hauled to the s i t e  
and dumped into long t r o u g h - l ik e  bins  located  on each s id e  of  the 
mixing p la n t ,  along the t r a c k s ,  as shown in P la te  I I .  Prom these 
troughs i t  f lows through g a t e s  onto a b e l t - c o n v e y o r , by which i t  
i s  c a r r ie d  to chain-and-bucket e l e v a t o r s  which l i f t  i t  to small 
a u x i l i a r y  hoppers from which i t  f low s,  by g r a v i t y ,  to the measuring 
b in s .  The m a te r ia l  i s  dumped from the measuring bins into the 
charging-hopper of the machine. The cement w i n  be stored in bags 
in a shed on the l e v e l  o f  the mixer platform on which the measuring- 
bins a re  placed,  and w i l l  be taken from the shed to the charging- 
bin by hand, me mixer d ischarges  into an a u x i l i a r y  bin under the 
i n d u s t r i a l  t r a c k ,  from which i t  is  discharged into the e l e v a t o r -  
bucket .
In d i s t r i b u t i n g ,  as w e l l  as in mixing, the aim i s  to 
avoid hand work as much as p o s s ib le .  An e le v a t o r  tower w i l l  have 
to be b u i l t  fo r  any system of  d i s t r i b u t i o n , s o  i t  w i l l  be ad visab le  
to use chutes as f a r  as p r a c t i c a b l e ,  i t  i s  impossible to use 
chutes e n t i r e l y  on account of  the s t e e l  columns being in the way 
o f  swinging them. What can be done v e ry  conveniently ,  i s  to run 
a chute from the co n cre te -b in  on the e le v a to r- to w e r  to a second 
con crete-b in  lo c a te d  on the p lat form s,  U3ea f o r  e re c t in g  the s t e e l ,
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or clamped onto one of the s t e e l  columns. A short chute,  40 or 50 
fe e t  in length,  can he handled f a i r l y  e a s i l y  h,y taxing i t  down and 
passing i t  around the columns. The concrete  can he carted in two- 
wheeled c a r t s  to the areas  beyond the reach of  th ese  chutes.  The 
maximum c a r t in g  d is tance  w i l l  he about 30 f e e t .  The c a r t s  w i l l  he 
run on tra c k s  made of two inch planking in s e c t io n s  short  enough 
to he handled hy two or three  men. These t r a c k s ,  or runways, w i l l  
he supported on horses about 6 fe e t  center  to ce n te r ,  r e s t i n g  on 
the forms, as n e a r ly  over the shores as p o s s ib le .  The horses must 
he v e ry  s u b s t a n t i a l  and the legs  must he so made that  they  need not 
i n t e r f e r e  with the re in fo rc in g -b a rs .w h e n  in use.  With t h i s  method 
o f  d i s t r i b u t i o n ,  the concrete  bin on the tower, and support for  the 
tower end of  the chute should be movable up and down along the 
tow°r. Commence pouring a t  one end and proceed along the b u i ld ing  
to the other end. By a proper manipulation of the chutes and c a r ts ,  
the c a r t s  w i l l  never be required to take away more than about one 
th ird  o f  the output of  the p la n t .
XI. HANDLING AND ERECTING FORMS.
Building forms in p lace  i s  more expensive than b u i ld ing  
them in a shop. Therefore,  the forms w i l l  be b u i l t  in u n i t s ,  a3 
much as p r a c t i c a b l e ,  as described l a t e r  in t h i s  paper, at  the form 
shop lo c a te d  at  one end of the b u i ld in g .  The forms w i l l  be stored 
in the form-yard near the form shop. When forms are wanted they 
w i n  be loaded onto cars by a locomotive crane. A l ig h t  d err ick  
clamped to one o f  the s t e e l  columns w i l l  l i f t  these forms from the 
cars to the required  f l o o r - l e v e l  and p lace  them on trucks fo r
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d i s t r i b u t i o n  over the f l o o r .  For e r e c t in g  the forms a d ju s ta b le  
horses w i l l  be set  up at  the required  height and the forms l i f t e d  
onto them by a l i g h t  d e r r ic k  clamped to a s t e e l  column. When the 
forms are  pro perly  placed and fastened to g e th e r  the shores w i l l  
be put in and wedged up and the horses removed. Only a few s e ts  
of  horses w i l l  be required f o r  e r e c t in g  the forms.
XII .  TAKING DOWN FORMS.
When taking  down forms, lowering them from t h e i r  o r i g i n a l  
e l e v a t io n  to some form o f  a c a rr ia g e  or truck i s  qu ite  a problem, 
e s p e c i a l l y  i f  the u n i t s  used are  v e r y  heavy, a c a rr ia g e  w ith  a 
platform th at  can be moved up and down along four posts which are 
supported on c a s t e r s ,  w i l l  be used fo r  th is  purpose. The c a rr ia g e  
is  run under the un it  o f  form work to be removed, and the platform 
ra ise d  u n t i l  i t  bears aga in st  the forms. The supports are  then 
taken from under the form-unit thus t r a n s f e r r i n g  i t  to the c a r r ia g e .  
The p latform  i s  then lowered so that  the c a r r ia g e  can be wheeled 
out. When the c a rr ia g e  i s  loaded, i t  i s  pushed out onto an ov er­
hanging platform on the s ide  o f  the b u i ld in g ,  and the forms l i f t e d ,  
by a d e rr ic k  to trucks  on the f l o o r  where they are  to be r e - e r e c t e d .
X II I .  BENDING AND PLACING STEEL.
It  i s  not p r a c t i c a b l e  to bend r e i n f o r c in g  bars  in p la c e ,  
and bending them and wiring them together  in u n i t s  in a shop r e ­
quires e x tra  s t e e l ,  makes con sid erab le  extra  work in fa s te n in g  
them toge th e r ,  and they a re  v e ry  awkward to handle.  The method 
explained below has the advantages o f  the l a t t e r  method with but
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v e r y  few disadvantages  o f  any kind. The r e i n f o r c i n g  bars fo r  any 
unit  are f i r s t  cut to t h e i r  proper len g th ,  and the rods required  
for  the un it  are  t i e d  in a bundle and l a b e l l e d  with the mark for  
the p a r t i c u l a r  u n it  to which they belong.  From the shearing 
machine these  rods are taken to the bending machine where they 
are a l l  bent and again t i e d  into a bundle with the u n it  mark on
v
i t .  These bundles are then stored in convenient manner in the 
space near the rod bending shop which i s  at  one end o f  the b u i l d ­
ing.  When required  fo r  use these  bundles o f  rod3 w i l l  be taken 
to t h e i r  proper l o c a t io n s ,  and the rods put into p lace  in the 
forms. This avoids  any danger of  le a v in g  out any o f  the rods,  
or o f  g e t t i n g  the wrong ones, and makes i t  unnecessary to  sort  
out rods when they are  being p laced.
The rod3 for  s la b s ,  beams, e t c . ,  should be held  up to 
the req uired  e le v a t io n  above the forms by small  concrete b lo c k s .  
These may be moulded in groups in a standard form. This should 
13° done near the mixing p la n t .  A l l  spacers  w ithin  the forms fo r  
beams, g i r d e r s ,  e t c . ,  should be con crete .  By using concrete  for  
these spacers  they do not need to be removed; thus the danger 
o f  d is tu rb in g  the p o s i t i o n  o f  r e i n f o r c in g - b a r s  and forms i s  
avoided.
XIV. FORMS.
For economy in form -construction  a i l  beams and g i r d e r s  
should, as fa r  as p o s s ib le ,  be o f  the same width. The v a r i a t i o n  
in f l o o r  l i v e - l o a d s  w i l l  be provided fo r  by vary in g  the depth 
of  the members. I t  w i n  be assumed th a t  t h i s  b u i ld in g  has been
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designed in t h i s  way, making a l l  tne f l o o r  panels the same s i z e .  
Plate I I I  shows sketches o f  the various  u n its  used in the form 
con stru c t io n  f o r  t h i s  b u i ld in g .
SIAB A KDBEAM FORMS:
The slab and beam form c o n s is t s  o f  an in verted  box w ith ­
out ends, the s id e s  o f  t h a box forming the s id e s  of  the beams.
These s id es  have a b a t t e r  o f  a quarter  of  an inch to  the foo t  to 
prevent them from binding w hile  being removed. The form has 
2" x 61' h o r iz o n t a l  c r o s s - p ie c e s  four f e e t  apart  n a i le d  to the 
2 " x 4 “ batten s  on the s id e s .  These 2 " x 4 " batten s  r e s t  on 2 " x 6" 
brackets  which are  in turn b o lted  to the o" x o" shores.  The form3 
are le v e le d  up by wedges driven between the b ra c k e ts  and the b a t ­
tens,  and are held in p la ce  by one inch s t r i p s  n a i le d  onto the 
bracket  and b a tte n .  The bottom o f  the beam form is  made by p la c ­
ing a two inch plank between the s id e s  and wedging i t  up to the 
proper h e ig h t .  The lagging i s  inch m a te r ia l  planed on one side 
and both edges.  When the forms are in p la ce ,  a moulding s t r i p  i s  
tacked into the corners and the s id e s  o f  the beam form spiked into 
the bottom.
To remove these forms the spikes  through the lagging  
into the two inch bottom are  drawn, then the c a r r ia g e  p re v io u s ly  
d escribed,  i s  placed under the fo ra ,  and the wedges and b ra ckets  
tak^n out.  When the platform  o f  the  c a rr ia g e  i s  lowered, the 
e n t ir e  u n it  w i l l  come down by i t s  own weight.
GIRDER FORMS:
The bottom o f  the g i r d e r  form i s  made o f  two inch m a te r ia l
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and spiked to the s ides  the same as the beams. The s ides  o f  the 
g ird er-form  have spaces cut into them fo r  the beams. The s id e s  
of  these spaces are  provided with 2” x 4 " c l e a t s  aga in st  which 
the beam-forms bear.  The lagging  o f  the g i r d e r  i s  cut o f f  l l  
inches from the  edge of  t h i s  2 " x 4 " s t r i p .  The depth o f  these
openings i s  adjusted  to the depth of  the beam by putt ing  in short
h o r iz o n t a l  s t r i p s  o f  the proper width. The ju n c t io n  of  the beam 
and g i r d e r  form i s  f in is h e d  o f f  with a quarter-round s t r i p  tacked
into the corner l e f t  behind the 2 “ x 4" c l e a t .
COLUMN FORMS:
The column forms are  made in four panels ,  with narrow 
lagging  3 t r ip s  at  the s id e s  which may be taken o f f  to diminish 
the s i z e  o f  the columns. An opening should be made in the bottom 
for  c leaning  out b e fo re  pouring the column. The ju n c t io n s  o f  
beams and g i r d e r s  with the columns i s  provided fo r  in the same 
way th at  the ju n c t io n s  o f  beams with the g i r d e r s  were provided 
fo r  in the g ird e r- form s.
The slab and beam, and g i r d e r  forms are supported on 
b ra cke ts  and shores as shown in the sketches on Plate  I I I .  These 
forms can be taken down, with the exception o f  the bottoms o f  the 
beams and g i r d e r s ,  as soon as  the concrete  has s e t ,  without d i s ­
turbing the shores.  The forms can be taken down in about a week 
a f t e r  the concrete i s  poured. Enough forms w i l l  be required  for 
two complete f l o o r s .  The shores should be l e f t  in about three  
weeks, so that enough for about four complete f l o o r s  w i l l  be 
re q u ire d .  Building the forms so th at  they may be removed without
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d isturbin g  the snores a f f e c t s  a great  saving in the amount o f  lum­
ber required .
XV. TRACK ARRANGEMENT.
The t ra c k  arrangement i s  shown by the sketch on P la te  I I .  
A l l  the t ra c k s  a re  standard gauge and the m a te r ia l  track  has heavy
V
r a i l s  fo r  switching cars from the main l i n e .  As the  b u i ld in g  i s  
fo r  f a c t o r y  use,  shipping t r a c k s  near the b u i ld in g  w i l l  be required 
fo r  the operation o f  the f a c t o r y .  Any o f  these tra c k s  which are 
near those shown on the diagram should be put in with heavy r a i l s ,  
used fo r  the con struct io n  and thrown to t h e i r  proper p o s i t i o n  when 
the construction  i s  f in is h e d .  A l l  other t ra c k s  w i l l  be b u i l t  with 
l ig h t  r a i l s  as ordinary i n d u s t r i a l  t ra c k ,  but the r a i l s  should, in 
most cas°s  be heavy enough for  a locomotive crane or a r a i l r o a d  
car to run upon.
By using standard gauge dinkeys and i n d u s t r i a l  cars ,  
making a l l  t ra ck s  standard gauge, cars can be taken to or from
e ith e r  the bulkhead or the r a i l r o a d  t r a c k ,  to any point on the
s i t e  where they may be unloaded and the m a te r ia ls  in them stored 
in the spaces along the track l e f t  fo r  that purpose.
XVI. GENERAL.
M ater ia l  may be stored along any o f  the tracks  or,  i f  i t  
i s  l i a b l e  to be damaged by weather, i t  may be stored in the lower
f l o o r s  of  the b u i ld in g ,  or sheds may be b u i l t  along the tra ck  for
i t .  The b r ic k  to be used fo r  the English  ovens in the seventh 
1 l o o r , and for  the outs ide  w a l ls  should be stored between the
•S7.
trades  and the b u i ld in g .
The i n t e r i o r  e l e v a t o r s  w i l l  be used for  r a i s i n g  the 
b r id e ,  and tne m a te r ia ls  fo r  i n t e r i o r  work as f a r  as i t  i s  prac­
t i c a b l e .  When t h i s  i s  not p r a c t i c a b l e ,  tne m a te r ia l  w i l l  be 
ra ise d  by d e r r ic k s  and brought in tnrougn tne Large windows in 
tne e x t e r i o r  w a l l 3 .
XVII. CONCLUSION.
Tne w r i t e r ' s  in te n t io n ,  in preparing t h is  paper, has 
been to work out tne l a r g e r  or more d i f f i c u l t  problems to be d e a lt  
witn in tne con struct ion  o f  t h i s  b u i ld in g .  There are many things 
which are  e n t i r e l y  w ithin the ordinary  and would be done in the 
ordinary  manner. On the other hand th e re  are  s e v e r a l  problems; 
such as tne number o f  men to work in each gang, the time and man­
ner of  doing c e r t a in  l e s s e r  d e t a i l s ,  e t c . ,  which can be determined 
only as the work progresses  or by t r i a l .
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